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FOREWORD 

This Indian Standard (Fifth Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Timber Stores Sectional Committee had been approved by the Civil Engineering Division 
Council. 

IS 10 : 1970 covered provisions relating to different components of plywood tea-chest, namely, battens, 
plywood panels, metal fittings, etc. Besides it also covered provisions in respect of sizes and testing of 
assembled tea-chest. Since some of aspects are the concern of different trades, such as plywood , battens, 
metal fittings and to assist the quality enforcement procedures, it was felt necessary to publish the Standard 
in the following five parts in its fourth revision: 

Part 1 General 

Part 2 Plywood 

Part 3 Battens 

Part 4 Metal fittings 

Part 5 Assembly and packing 

In this fifth revision of Part 2, the following changes have been affected: 

i) Only synthetic resin adhesive aminoplastic type as per IS 848 : 1974 has been specified, 

ii) Increase in dead pin knots per face of panel, and 

lii) Seven days water resistance test has been deleted 

In the formulation of this standard due weightage has been given to international co-ordination among 
the standards and practices prevailing in different countries in addition to relating it to the practices in the 
field in this country. 

The composition of the technical committee responsible for the formulation of this standard is given at 

Annex E. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : I960 'Rules for rounding off numerical values ( revised )\ The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
PLYWOOD TEA - CHESTS — SPECIFICATION 

PART 2 PLYWOOD 

(Fifth Revision) 



1 SCOPE 

This standard ( Part 2 ) covers materials, dimensions, 
manufacture and requirements for plywood for use in 
the manufacture of tea-chests. 

2 REFERENCES 

The Indian Standards listed in Annex A are necessary 
adjuncts to this standard. 

3 TERMINOLOGY 

For the purpose of this standard, the definitions given 
mis 707 ; 1976 shall apply. 

4 MATERL\L 

4.1 Timber 

Any species of timber may be used for tea-chest 
plywood manufacture. However, a list of timber 
species suitable for tea chest plywood is given in 
Annex B for guidance. 

4.2 Adhesive 

The adhesive used for bonding the veneers shall be 
such as to stand the test for water resistance specified 
in 9, 1 and the glue shear strength test ( dry ) specified 
in 9.2 and shall also be such as not to impart any taint 
to tea. The adhesive shall conform to synthetic resin 
adhesive aminoplastic type as per IS 848 : 1974. 

5 MANUFACTURE 

5.1 Veneers 

The veneers shall be either rotary cut or sliced. They 
shall be dried before bonding, preferably in a 
mechanical dryer or a kiln to a moisture content not 
exceeding 10 percent [see IS 1734 (Part 1) ; 1983 ]. 

5.2 Assembly 

The direction of grain of the veneers shall be at right 
angles in adjacent plies. In the case of panels 
comprising an even number of plies, the grain of the 
centre pair shall follow the same direction. In all cases 
the grain on both faces shall run in the same direction. 
Face and back veneers may be of different species 
provided that the construction is balanced and the two 
species have similar physical characteristics. 

For this purpose, any two species may be used as face 
and back veneer provided their specific gravity does 
not vary by more than 0. 15. 



5.3 Joints 

Where there are joints, the pieces joined shall be of 
the same species of timber. Not more than one tight 
joint shall be permitted in each ply and no piece shall 
be less than 10 cm wide, except in the case of joints 
made on a mechanical jointer and joined in a tapeless 
splicer, where up to five joints per ply shall be 
permissible. The veneers shall be securely joined 
together without overlap. End joints, that is, joints 
across the grain shall not be permitted 

5.4 Metal Clips 

Any metal clips used for binding veneers during 
manufacture shall be removed. 

5.5 Moisture Content 

After pressing the plywood, the finished plywood shall 
be reconditioned to a moisture content not exceeding 
15 percent, 

6 REQUIREMENTS 

6.1 The quality requirements of the plywood panels 
for tea-chests shall be as given in 6.1.1 to 6.1,5. 

6.1.1 Knots 

Dead knots of not more than 6.5 mm in diameter ( pin 
knots ) and live knots shall be permitted. Loose knots 
shall not be permitted. 

6.1.1.1 No live knot over 12 mm in its widest 
dimensions shall be within 40 mm of any edge of the 
plywood panel. 

6.1.1.2 Dead pin knots shall not be permitted within 
40 mm of the edges of the panel. Not more than six 
dead pin knots per face of panel and not more than 
two per edge of panel shall be permitted. 

6.1.2 Insect Holes 

Not more than 5 pin holes only on one face per panel 
may be permitted. 

6.1.3 Patches 

Portions affected by insect holes or other defects in 
veneer may be cut out and the portions so removed 
securely patched with sound pieces of veneer of the 
same species. Not more than four patches per panel 
shall be permitted, and no patch shall exceed 50 mm 
in its maximum dimensions, except in the case of 
patches of width 12 mm and less where a maximum 
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length of 100 mm may be permitted. The patches shall 
not be concentrated over a small area and shall be on 
one face of the panel only. 

6.1.4 Discolouration 

Discolouration due to decay shall not be permitted. 

6.1.5 Other Defects 

The plywood shall be free from blisters, excessive 
checks, decay dote, delamination and warp and overlap 
in the core. 

6.1.5.1 The extent of permissible defects, such as open 
splits on the unsanded inner face only and gap in core, 
where applicable, shall be as follows: 

^) Open splits — Open splits, not wider than 3 
mm and up to two per panel on one face, the 
total length not exceeding 100 mm, shall 
be permitted provided they are filled with resin 
based fiflers. 

b) Gap in core — Gap in core shall not be wider 
than 3 mm and not more than two in number 
per panel provided they are filled with resin 
coated shims. Gaps in core within 75 mm from 
the ends shall not be permitted. 

7 SIZES 

7.1 The sizes of tea-chest shall be in accordance 
with 6 of IS 10 (Part 1 ) : 1990. 

7.2 Thickness 

For all sizes of tea-chests the thickness of plywood, 
when made of timber specified in Annex B, at no place 
in the panel, shall be less than 3.8 mm or more than 

4.5 mm. 

8 FINISH 

The plywood panels shall be smooth. Sanding shall 
be done where so desired by the purchaser. The edges 
of the panel shall be trimmed square within 3 mm in 
the length of two diagonals. 

9 TESTS FOR PLYWOOD 

9.1 Water Resistance Test 

9.1.1 24 Hours Soaking Test 

9.1.1.1 Six test pieces of 150 mm X 150 mm shall be 
cut from each panel selected according to D-3.2 and 
soaked in water at room temperature for 24 hours. 
The pieces shall not touch the bottom and sides of the 
vessel in which they are kept. All the pieces shall be 
examined for delamination at the end of soaking period. 
The samples shall not show any delamination at the 
edges. 



9.1.1.2 From each of the specimens examined 
under 9.1.1.1, 3 strips of 25 mm in width shall be cut 
and tested for glue shear strength as in IS 1734 (Part 
4) : 1983. The average shear strength shall not be 
less than 540N (55 kgf) subject to a minimum 
individual of 440N (45 kgf) . 

9.2 Glue Shear Strength Test (Dry) 

When six test specimens are tested in accordance with 
IS 1734 ( Part 4 ) : 1983, the plywood shall show an 
average failing load of not less than 686 N (70 kgf) 
and in individual specimen not less than 540 N (55 
kgf). 

9.3 Moisture Content 

The plywood when tested in accordance with IS 1 734 
(Part 1) : 1983 shall have a moisture content not 
exceeding 15 percent, as given in 5.5 

9.4 Report 

The results of tests on plywood shall be reported as 
outlined in Annex C. 

10 SAMPLING 

The method of drawing representative samples of 
plywood panels and the criteria for conformity shall 
be as prescribed in Annex D 

11 MARKING 

11.1 Plywood panels shall be legibly and indelibly 
marked on the face of the panel near one edge with 
the following information: 

a) Manufacturer's name and address or trade- 
mark, if any; and 

b) Month and year of numufacture. 

11.2 BIS Certification Marking 

Each plywood panel may also be marked with the 
Standard Mark- 

11.2.1 The use of Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
Details of conditions under which a licence for the 
use of the Standard Mark may be granted to the 
manufacturers or the producers may be obtained from 
the Bureau of Indian Standards. 

12 DELIVERY 

The plywood panels shall be delivered in a clean and 
dry condition and, unless otherwise specified, shall 
be suitably packed according to normal trade practices. 
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ANNEX A 
( Clause 2 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 




707 : 


1976 




848 


1974 




1734 






( Part 1 ) : 


1983 



Title 

Glossary of terms applicable 
to timber technology and 
utilization ( second revision ) 

Synthetic resin adhesives for 
plywood ( phenolic and 
^mxvo^\2iS\\c){ first revision ) 

Method of test for plywood: 

Determination of density and 
moisture content ( second 

revision ) 



IS No. 
(Part4) : 1983 

2753 
(Part 1 ) : 1991 



4905 : 1968 



Title 

Determination of glue shear 
strength ( second revision ) 

Methods for estimation of 
preservatives in treated 
timber and in treating 
solutions: Part 1 

Determination of copper, 
arsenic, chromium, zinc, 
boron, creosote and fuel oil 
( first revision ) 

Method of random sampling 



ANNEX B 

( Clauses 4A and 7 2 ) 

TIMBER SPECIES SUITABLE FOR TEA-CHEST PLYWOOD MANUFACTURE 
AND THEIR PRESERVATIVE TREATMENT 

B-1 SPECIES OF TIMBER 

SI No. Trade Name Botanical Name Abbreviation 



1 


Aini 


2. 


tAlder 


3. 


tAlder 


4. 


Amari 


5. 


tAmra 


6. 


Arjun 


7. 


tBahera 


8 


tBanati 


9 


tBirch 


10 


Bonsum 


11 


tCarallia 


12. 


Champ 


13. 


Chaplash 


14 


tChatian 


15. 


Chikrassy 


16. 


tChilauni 


17. 


Cinnamon 


18. 


tDebdani 


19 


fDhup 


20. 


tDidu 


21. 


fDillenia 


22. 


Ebony 


23. 


Elm 


24. 


Gamari 


25. 


tGaruga 


26. 


tGokul 


27. 


Gurjan 


28. 


tGutel 


29. 


Haldu 



Artocarpus hirsutus 

Alnus nitida 

Alnus spp. 

Amoora spp. 

Spondias spp. 

Terminalia arjuna 

Terminalia bellerica 

Lophopetalum wightianum 

Betula spp. 

Phoebe spp. 

Carallia brachiata (syn. Carallia integerrima) 

Michilia spp. 

Artocarpus chaplasha 

Alstonia scholaris 

Chukrasia tabuiaris 

Schima wallichii 

Cinnamomum cecicodapakne 

Polyalthia spp. 

Canarium spp. 

Salmalia insignis 

Dillenia spp. 

Diospyros spp. 

Ulmus wallichiano 

Gmelina arborea 

Garuga pinnata 

Ailanthus grandis 

Dipterocarpus spp. 

Trewia nudiflora 

Adina cordifolia 



AIN 

ALD 

ALD 

AMA 

AMR 

ARJ 

BAH 

BAN 

BIR 

BON 

CAR 

CHM 

CHP 

CHT 

CHI 

CHL 

CIN 

DEB 

DHU 

DID 

DIL 

EEC 

ELM 

GAM 

GAU 

GOK 

GUR 

GUT 

HAL 



[S 10 ( Part 2 ) : 1996 


SI No. 


Trade Name 


30 


Hathipaila 


31. 


tHollock 


32. 


Hollong 


33. 


Indian Oak 


34. 


Indian Oak 


35. 


Indian Oak 


36. 


Jaman 


37. 


tJhingan 


38. 


Jutili 


39. 


tKadam 


40. 


tKanju 


41. 


tKarani 


42. 


Kalhal 


43. 


Kindal 


44 


Kokko 


45. 


tLampati 


46. 


Laurel 


47. 


tLitsa 


48. 


tMachilus 


49 


Mahogany 


50. 


tMaina 


51. 


Makai 


52. 


tMango 


53. 


Maple 


54. 


Menudito 


55. 


Muililam 


56 


tMundani 


57. 


tNari kel 


58. 


Neem 


59. 


Nodunari 


60. 


Pali 


61. 


Persian Lilach 


62. 


tPiney 


63. 


Pitraj 


64 


Poon 


65. 


Poplar 


66. 


Poplar 


67. 


tPula 


68. 


Pussur 


69. 


Pyinma 


70. 


Red Bombwe 


71. 


tRed Dhup 


72. 


Rosewood 


73. 


tSalai 


74. 


Satinwood 


75. 


Seleng 


76. 


tSemul 


77. 


tSilverOak 


78. 


Sissoo 


79. 


Teak 


80. 


Toon 


81. 


tUdal 


82. 


Uriam 


83. 


tVellapine 


84. 


tWalnut 


85. 


tWhite Bombwe 




(badam) 


86. 


While Cedar 


87. 


White Chuglam 



Botanical Name 


Abbreviation 


Pterospermum acerifolium 


HAT 


Terminalia myriocarpa 


HOL 


Dipterocarpus macrocarpus 


HON 


Quercus semecarpifolia 


lOA 


Quercus dilatata 


lOA 


Quercus serrata 


lOA 


Syzygium spp. 


JAM 


Lannea coromandelica (Syn: Lannea grandis) 


JHI 


Altingia excelsa 


JUT 


Anthocephalus cadamba 


KAD 


Holoptelea integrifolia 


KAN 


Cullenia rosayroana (Syn. cullenia excelsa) 


KAR 


Artocarpus heterophyllus 


KAT 


Terminalia paniculata 


KIN 


Albizia lebbeck 


KOK 


Duabanga grandiflora 


LAP 


Terminalia tomentosa 


LAU 


Liteasa polyantha 


LIT 


Machiius spp. 


MAC 


Swietenia spp. 


MAG 


Teterameles nudiflora 


MAI 


Shorea assamica 


MAK 


Mangifera indica 


MAN 


Acerspi^. 


MAP 


Enterolobium spp. 


MEN 


(Exotic) 


(ENT) 


Fagara budrunga (syn. Zanthoxylum rhetsa) 


MUI 


Acrocarpus fraxinifolius 


MUN 


Pterygota alata 


NAR 


Azadirachta indica 


NEE 


Mansonia spp. 


NED 


Paiaguium ellipticun 


PAL 


Meiia azadarach 


PLI 


Kingiodendron pinnatum (Syn. Hardwickia pinnata) 


PIN 


Aphanamixis polystachya 


PIT 


Colopylhum spp. 


POO 


Populus ciliata 


POP 


Populus deltoides 


POP 


Kydia calycina 


PUL 


Xylocarpus molluccensis 


PUS 


Lagerstroemia hypoleuca 


PYI 


Planchonia valida (Syn. Planchonia andamanica) 


RBO 


Parishia insignis 


RDH 


Dalbergia lati folia 


ROS 


Bosweilia serrata 


SAA 


Chloroxylon swietenia 


SAT 


Sapium baccatum 


SEL 


Salmalia malabrica 


SEM 


Grevillea robusta 


SOA 


Dalbergia sissoo 


SIS 


Tectona grandis 


TEA 


Cedrela spp. 


TOO 


Firmiana villosa (syn, Stercuiia viilosa) 


UDA 


Bischofia javanica 


URI 


Valeria indica 


VEL 


Juglans spp. 


WAL 


Terminalia procera 


WBO 


Dysoxylum malabricum 
Tprminnlin hinlatn fSanwood) 


WCE 
WCH 



NOTl^ Species of timber to be treated arc indicated by dagger (t) 
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B-2 PRESERVATIVE TREATMENT 

B-2.1 As most of the timber species for plywood 
manufacture belong to nondurable class and moreover 
elimination of sapwood is neither economically 
feasible nor technically possible, all tea-chest plywood 
shall be adequately treated with wood preservatives 
to prevent ftmgal or/and insect attack during storage 
and transportation of the tea-chests. These treatments 
shall be given as prescribed in B-2.1.1. 

B-2. 1.1 The treatment can be given to the veneers or 
the manufactured plywood. In case of veneers, these 
may be soaked in 1.5-3% solution of boric acid or 
boric acid : borax (1 : 1) for 10-20 minutes according 
to the species and thickness of the veneers. Ambient 
room temperatures may be used for air dry veneers. 
For treatment of green veneers coming off the peeling 
lathe, the treating solution may be heated to 80-90°C. 
The treated veneers should be dried to a moisture 
content not exceeding 10 percent before bonding. 
Alternateively hot pressed plywood may be dipped in 
4 percent solution of boric acid or boric acid: borax 
(11) while the plywood is still hot. The dipping period 
may extend from 30-60 min depending upon the wood 
species used for the manufacture of the plywood. The 
net dry salt retention should not be less than 
3 kg/m\ The plywood is then conditioned to the 



required moisture content. 

B-2,2 Checking of Treatment of Veneers/Plywood 

For qualitative checking whether the plywood has been 
treated with preservatives or not, method given 
in B-2. 2^1 shall be followed. For quantitative 
assessment, methods detailed under 6 of the IS 2753 
(Part I) . 1991 shall be followed. 

B-2.2.1 Reagents 

Solution } 

Extract 10 g turmeric with 90 g ethanoL Decant or 
fdter to get a clear solution. 

Solution 2 

Dilute 20 ml concentrated hydrochloric acid to 100 
mlwithethanoL Saturate the above with salicylic acid 
(about 13 g). 

B-2.2.2 Procedure 

Apply solution 1 by means of a dropper or spray gun. 
Allow the surface to dry for a few minutes. Solution 
2 is then applied in a similar manner. After sometime, 
yellow colour of the turmeric stained wood will turn 
red in areas having presence of boron. 



ANNEX C 
( Clause 9.4 ) 

FORM OF REPORT FOR TESTS ON PLYWOOD 



L Name and address of maker 

2. Species employed for: 

a) Outer faces 

b) Otherveneers ^ 

3. Sizes of plywood boards for: 

a) Top and bottom faces 

b) Sides 

4. Thickness of plywood in nmi: 

a) Nominal 

b) Minimum, observed in the whole lot 

c) Maximum, observed in the whole lot 

d) Average oftotal observations in the whole lot 

5. No. of veneers in plywood 

6 . Average result of water resistance test as determined by the method described in 9. 1 
7 Glue shear strength in dry state ( see 9.2 ) : 

a) Average 
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b) Minimum individual 

8. Average moisture content ofpl>"wood(5ee 9.3) 

9. General remarks on coii^jliance with the standard 

10. Certified that : 

The plywood complies with the requirement of IS 10 ( Part 2 ) : 1996 'Specification for plywood tea- 
chests : Part 2 Plywood {fifth revision )' in all respects. 

OR 

The plywood fails to eonform to IS 10 ( Part 2 ) : 1996 'Specification for plywood tea-chests : Part 2 
Plywood {fifth revision )' for reasons given in 10 above. 

Signature of Testing Officer 

Etesignation 

Name of the Test Laboratory 



ANNEX D 

( Clause 10 ) 

SAMPLING OF PLYWOOD PANELS FOR TEA-CHEST 



D-1 LOT 

D-1,1 In a consignment, the plywood panels of the 
same size belonging to the same batch of manufacture 
and preferably manufactured from a single species of 
timtisr shall be grouped together to constitute a lot. 

D-1. 2 Sample shall be selected and tested from each 
lot separately for determining its conformity to the 
requirements of the standard. 

D-2 SCALE OF SAMPLING 

D-2.1 The number of plywood panels to be selected 
for the sample from a lot shall depend upon the size 
of the lot and shall be in accordance with col 1 and 2 
of Table 1. 



D-2.2 The plywood panels for the sample shall be 
selected at random from the lot. For random selection 
procedures guidance may be obtained from IS 4905 : 
1968. 

D-3 NUMBER OF TESTS AND CRITERL\ FOR 
CONFORMITY 

D-3.1 For Visual and Dimensional Requirement 

All the plywood panels selected according to D-2 {see 
col 2 of Table 1) shall be examined visually {see 5.1, 
5.2, 5.3, 5.4, 6.1, 6.1.1.1, 6.L1.2, 6.1.2, 6.L3, 6.1.4, 
6. 1.5, 6. 1.5. 1 and 8) and for dimensional requirements 
{see 7,1 and 7,2). Any plywood panel which fails to 
satisfy one or more of the requirements inspected for 



Table 1 Scale of Sampling for Plywood Panels 



Lot Size 



(I) 

Up to 500 

501 to 1 000 

1 001 to 3 000 

3 001 to 10 000 

10 001 to above 



Visual and Dimensional Requirements 



Sample Size 


Peimissible No. of 




Defectives 


(2) 


(3) 


13 


1 


20 


2 


32 


3 


50 


5 


80 


7 



Sub-Sample Sice for 
Laboratory Test 



(4) 

4 
5 
7 

10 

15 
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above will be termed as defective. A lot shall be 
considered to be conforming to the requirements of 
visual examination and dimensional requirements only 
if the number of defective panels observed in the 
sample does not exceed the corresponding acceptance 
number given in col 3 of Table L 

D-3.2 For Laboratory Tests 

The number of plywood panels to be tested for water 
resistance (9.1), glue adhesion (9.2), moisture 
content (9.3) and checking of treatment of veneers 
(see B-2.2) are given in col 4 of Table 1 . From each 
of the panels in the sub-sample required number 
of test pieces shall be taken and tested for water 
resistance, glue adhesion and as indicated in 9.1, 9.2 
and B-2.2 respectively For moisture content each 
of the panel in the sample shall be tested individually 
and the individual test results corresponding to each 



panel shall be noted. 

D-3.2.1 A Lot shall be considered having satisfied the 
requirements of water resistance, glue adhesion and 
checking of treatment of veneers if none of the panels 
in the sub-sample tested under D-3.2 fails to comply 
with the requirements of the standard. 

D-3.2.2 From the test results for moisture content 
average (X) and range ( R ) shall be determined and 
the lot declared as conforming to the requirements 
of the standard for moisture content only if the value 
of Uie expression (X+ OAR ) is less than the maximum 
values specified in the standard. 

NOTE - /? is to be calculated if the number of test results 
is less than 10. In case the sample size is 10 or more 7?, 
based on the sub-groups of five samples each, is to be 
calculated and used in place ofR. 
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Chairman 

UK A. N. Nayer 

Members 
Shri Pradeep Agarwal 
Shri S. K. Chanda 
Shri Kapal K. Chaudhari 
Dr T. C. Choudhary 
Shrj a. K. Das 

Shri A. K. Chatterjee ( Alternate ) 
Dr Inder Dev 
Shri S. N. Dhir 
Director 

Dr H. N. Jagadeesh ( Alternate ) 
Shri Satya Narain Garg 
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Shri S. Ghose 
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Shri P. K. Jain 
Shri U. B. Kanchan 

Shri Ravindra Kumar ( Alternate ) 
Shri Ravindra Kumar 
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Shri Narendra Mehrotra ( Alternate ) 
Shri S. S. Rajput 
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